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DETAILED ACTION 

Status of the Claims 

Claims 1-45 are pending in the current application. 

Claim Objections 

1 . Claims 4, 1 5, 27 and 38 objected to because of the following informalities: 
Aluminum is not a transition metal. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-3, 5, 7-10, 12-14, 17-20, and 22 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Enomoto (Machine Translation of JP 2000-073164 A). 

As to claim 1 , Enomoto discloses a sputtering target comprising: 

• A target surface component comprising a target material (Figure 1 : 
showing target T); 

• A core backing component having a coupling surface and a back surface, 
wherein the coupling surface is coupled to the target surface component 
(Figure 1 : backing plate 1 of target T); and 

• At least one surface area feature coupled to or located in the back surface 
of the core backing component, wherein the surface area feature 



Application/Control Number: 10/531,763 Page 3 

Art Unit: 1795 

increases the effective surface area of the core backing component 
(Figure 1 : bulge 5 in backing plate). 

As to claims 2-3, Enomoto discloses the target comprises a transition metal 
(paragraph 2: ITO target). 

As to claim 5, Enomoto discloses the surface area feature comprises a concave 
feature, a convex feature, or a combination thereof (Figure 1 : convex bulge 5 creating 
concave areas between bulges). 

As to claim 7, Enomoto discloses the concave feature comprises a dimple 
(Figure 1 : indentations between bulges). 

As to claim 8, Enomoto discloses the concave feature comprises a plurality of 
linear channels (Figure 1: elongated indentations between bulges). 

As to claim 9, Enomoto discloses the convex feature comprises a plurality of 
linear ridges (Figure 1 : bulges 5 as linear pipes). 

As to claim 10, Enomoto discloses the convex feature comprises a bump (Figure 
1:bulges 5). 

As to claim 12, Enomoto discloses a sputtering target comprising: 

• A target surface component comprising a target material (Figure 1 : 
showing target T); 

• A core backing component having a coupling surface and a back surface, 
wherein the coupling surface is coupled to the target surface component 
(Figure 1 : backing plate 1 of target T); and 
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• At least one surface area feature coupled to or located in the back surface 
of the core backing component, wherein the surface area feature 
comprises an additive feature (Figure 1: bulge 5 in backing plate). 

As to claims 13-14, Enomoto discloses the target comprises a transition metal 
(paragraph 2: ITO target). 

As to claim 17, Enomoto discloses the subtractive feature comprises a dimple 
(Figure 1 : convex bulge 5 creating concave areas between bulges). 

As to claim 18, Enomoto discloses the subtractive feature comprises a plurality of 
linear channels (Figure 1: elongated indentations between bulges). 

As to claim 19, Enomoto discloses the additive feature comprises a plurality of 
linear ridges (Figure 1 : bulges 5 as linear pipes). 

As to claim 20, Enomoto discloses the additive feature comprises a bump (Figure 
1: bulges 5). 

As to claim 22, Enomoto discloses a method of forming a sputtering target 
comprising: 

• Providing a target surface component comprising a surface material 
(Figure 1 : target T); 

• Providing a core backing component comprising a backing material and 
having a coupling surface and a back surface (Figure 1: backing plate 1); 

• Providing at least on surface area feature coupled to or located in the back 
surface of the core backing component, wherein the surface area feature 
increases the effective surface area of the core backing component, 
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wherein the surface area feature increases the effective surface area of 
the core backing component (Figure 1 : bulge 5 in backing plate); and 

• Coupling the surface target component to the coupling surface of the core 
backing component (paragraph 13: attach target to backing plate). 

3. Claims 1-5, 7-10, 12-15, 17-20, 22-28, 30-33 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Demaray (US 5,433,835). 

As to claim 1 , Demaray discloses a sputtering target comprising: 

• A target surface component comprising a target material (figure 10c: 
target 86); 

• A core backing component having a coupling surface and a back surface, 
wherein the coupling surface is coupled to the target surface component 
(Figure 10C: target 86 attached to backing plate 87); and 

• At least one surface area feature coupled to or located in the back surface 
of the core backing component, wherein the surface area feature 
increases the effective surface area of the core backing component 
(Figure 10C: grooves 108 on back side of backing plate 87). 

As to claims 2-4, Demaray discloses the target comprises a transition metal such 
as Ti (abstract: titanium to titanium bonding of target to backing). 

As to claim 5, Demaray discloses the surface area feature comprises a concave 
feature, a convex feature, or a combination thereof (Figure 10C: showing back of 
backing plate 87 as alternating grooves and ridges). 
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As to claim 7, Demaray discloses the concave feature comprises a dimple 
(Figure 10C: showing back of backing plate 87 as alternating grooves and ridges). 

As to claim 8, Demaray discloses the concave feature comprises a plurality of 
linear channels (Figure 10C: showing back of backing plate 87 as alternating grooves 
and ridges). 

As to claim 9, Demaray discloses the convex feature comprises a plurality of 
linear ridges (Figure 10C: showing back of backing plate 87 as alternating grooves and 
ridges). 

As to claim 10, Demaray discloses the convex feature comprises a bump (Figure 
10C: showing back of backing plate 87 as alternating grooves and ridges). 
As to claim 12, Demaray discloses a sputtering target comprising: 

• A target surface component comprising a target material (figure 10c: 
target 86); 

• A core backing component having a coupling surface and a back surface, 
wherein the coupling surface is coupled to the target surface component 
(Figure 10C: target 86 attached to backing plate 87); and 

• At least one surface area feature coupled to or located in the back surface 
of the core backing component, wherein the surface area feature 
comprises a subtractive feature (Figure 10C: grooves 108 on back side of 
backing plate 87). 

As to claims 13-15, Demaray discloses the target comprises a transition metal 
such as Ti (abstract: titanium to titanium bonding of target to backing). 
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As to claim 17, Demaray discloses the subtractive feature comprises a dimple 
(Figure 10C: showing back of backing plate 87 as alternating grooves and ridges). 

As to claim 18, Demaray discloses the subtractive feature comprises a plurality of 
linear channels (Figure 10C: showing back of backing plate 87 as alternating grooves 
and ridges). 

As to claim 19, Demaray discloses the additive feature comprises a plurality of 
linear ridges (Figure 10C: showing back of backing plate 87 as alternating grooves and 
ridges). 

As to claim 20, Demaray discloses the additive feature comprises a bump (Figure 
10C: showing back of backing plate 87 as alternating grooves and ridges). 

As to claim 22, Demaray discloses a method of forming a sputtering target 
comprising: 

• Providing a target surface component comprising a surface material 
(figure 10c: target 86); 

• Providing a core backing component comprising a backing material and 
having a coupling surface and a back surface (figure 10c: showing 
backing plate 85); 

• Providing at least on surface area feature coupled to or located in the back 
surface of the core backing component, wherein the surface area feature 
increases the effective surface area of the core backing component, 
wherein the surface area feature increases the effective surface area of 
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the core backing component (figure 10c: showing grooves 108 in back 
side of backing plate 87); and 

• Coupling the surface target component to the coupling surface of the core 
backing component (Figure 10C: target 86 attached to backing plate 87). 

As to claim 23, Demaray discloses a method of forming a sputtering target 
comprising: 

• Providing a target surface component comprising a surface material 
(figure 10b: target 86); 

• Providing a core backing component comprising a backing material and 
having a coupling surface and a back surface (figure 10b: backing plate 
85); 

• Providing at least on surface area feature coupled to or located in the 
coupling surface of the core backing component, wherein the surface area 
feature increases the effective surface area of the core backing 
component, wherein the surface area feature increases the effective 
surface area of the core backing component (figure 10b: groove 108 on 
coupling side of backing plate 85); and 

• Coupling the surface target component to the coupling surface of the core 
backing component (figure 10b: target 86 shown attached to backing plate 
85). 

As to claim 24, Demaray discloses a sputtering target comprising: 
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• An integrated target surface component and core backing component, 
wherein the surface component and the backing component comprise the 
same target material (abstract: monolithic target and backing or titanium to 
titanium bonding of target to backing plate; figure 10C: target 86 and 
backing plate 87); and 

• At least one surface area feature that is on or integrated into the core 
backing component, wherein the surface area feature increases the 
effective component of the core backing component (Figure 10C: grooves 
108 in backing plate 87). 

As to claims 25-27, Demaray discloses the target comprises a transition metal 
such as Ti (abstract: titanium to titanium target and backing). 

As to claim 28, Demaray discloses the surface area feature comprises a concave 
feature, a convex feature, or a combination thereof (Figure 10C: alternating grooves 108 
and ridges [unlabeled] in backing plate 87). 

As to claim 30, Demaray discloses the concave feature comprises a dimple 
(Figure 10C: alternating grooves 108). 

As to claim 31 , Demaray discloses the concave feature comprises a plurality of 
linear channels (Figure 10C: alternating grooves 108). 

As to claim 32, Demaray discloses the convex feature comprises a plurality of 
linear ridges (Figure 10C: alternating grooves 108 and unlabeled ridges). 

As to claim 33, Demaray discloses the convex feature comprises a bump (Figure 
10C: alternating grooves 108 and unlabeled ridges). 
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4. Claims 1-3, 5-7, 11-14, 16, 21-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Nagashima (US 4,569,745). 

As to claim 1, Nagashima discloses a sputtering target comprising: 

• A target surface component comprising a target material (Figure 5A: target 
12); 

• A core backing component having a coupling surface and a back surface, 
wherein the coupling surface is coupled to the target surface component 
(Figure 5A: backing plate 11); and 

• At least one surface area feature coupled to or located in the back surface 
of the core backing component, wherein the surface area feature 
increases the effective surface area of the core backing component 
(Figure 5A: conduit 1 5 on bottom of plate 1 1 ). 

As to claims 2-3, Nagashima discloses the target comprises a transition metal 
(col 3 line 25: chromium target). 

As to claim 5, Nagashima discloses the surface area feature comprises a 
concave feature, a convex feature, or a combination thereof (Figures 5A and 5B: 
conduit 15 with ridges between conduit in backing plate 11). 

As to claim 6, Nagashima discloses the concave feature comprises at least one 
concentric indentation (Figure 5B: conduit 15 with ridges between conduit in backing 
plate 11). 
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As to claim 1 1 , Nagashima discloses the convex feature comprises at least one 
concentric ridge (Figure 5B: conduit 15 with ridges between conduit in backing plate 
11). 

As to claim 12, Nagashima discloses a sputtering target comprising: 

• A target surface component comprising a target material (Figure 5A: target 
12); 

• A core backing component having a coupling surface and a back surface, 
wherein the coupling surface is coupled to the target surface component 
(Figure 5A: backing plate 11); and 

• At least one surface area feature coupled to or located in the back surface 
of the core backing component, wherein the surface area feature 
comprises a subtractive or additive feature (Figure 5A: conduit 15 on 
bottom of plate 1 1 ). 

As to claims 13-14, Nagashima discloses the target comprises a transition metal 
(col 3 line 25: chromium target) 

As to claim 16, Nagashima discloses the subtractive feature comprises at least 
one concentric indentation (Figure 5B: conduit 15 with ridges between conduit in 
backing plate 11). 

As to claim 21 , Nagashima discloses the additive feature comprises at least one 
concentric ridge (Figure 5B: conduit 15 with ridges between conduit in backing plate 
11). 
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As to claim 22, Nagashima discloses a method of forming a sputtering target 
comprising: 

• Providing a target surface component comprising a surface material 
(Figure 5A: target 12); 

• Providing a core backing component comprising a backing material and 
having a coupling surface and a back surface (Figure 5A: backing plate 
11); 

• Providing at least on surface area feature coupled to or located in the back 
surface of the core backing component, wherein the surface area feature 
increases the effective surface area of the core backing component, 
wherein the surface area feature increases the effective surface area of 
the core backing component (Figure 5A: conduit 15 on bottom of plate 1 1 ); 
and 

• Coupling the surface target component to the coupling surface of the core 
backing component (Figure 5A: showing target 12 attached to backing 
plate 11). 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 29 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Demaray as applied to claim 28 above, and further in view of Nagashima. 

As to claims 29 and 34, Demaray discloses the use of a cooling conduit on the 
back of a backing plate (as discussed above), but is silent as to a concentric 
configuration. 

Nagashima discloses a target and backing plate assembly with a cooling conduit 
in the back of a backing plate (figure 5A: target 12, backing plate 1 1 , and cooling 
conduit 15). This cooling conduit is concentric in shape (figure 5B) having both a 
concentric ridge (Figure 5A: ridge between cooling conduit) and a concentric indentation 
(Figure 5A: convex indentation of conduit 15) and is disclosed as having a higher 
cooling effect than other orientations (col 3 lines 61-65). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a concentric cooling conduit, as disclosed by Nagashima, in 
the sputtering apparatus of Demaray, because the cooling arrangement provides 
effective cooling. 
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8. Claims 35-37, 39-40 and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nagashima in view of Mishima (US 5,338,425). 

As to claim 35, Nagashima discloses a sputtering target comprising: 

• An integrated target surface component and core backing component 
comprising a target material (Figure 5A: bonded target 12 and backing 
plate 11); 

• At least one surface area feature that is located on or integrated into the 
core backing component which increases the effective surface area of the 
core backing component (Figure 5A: conduits 15 in backing plate 11). 

Nagashima discloses a backing plate and target assembly (as discussed above), 
but is silent as to the target comprising a material gradient. 

Mishima discloses a target and backing plate apparatus (figure 1 : target 1 1 with 
backing layer 12). Mishima also discloses the use a gradient in the composition of the 
target material in order to improve mechanical strength and improve bonding with the 
backing plate when sputtering silicon (col 3 lines 24-44). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a material gradient, as disclosed by Mishima in the 
sputtering apparatus of Nagashima, because the gradient allows for greater strength 
and bonding when using materials such as silicon. 

As to claims 36-37, Nagashima discloses the target comprises a transition metal 
(col 3 line 25: chromium target). 
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As to claim 39, Nagashima discloses the surface area feature comprises at least 
one concave feature and convex feature (Figure 5A: conduit 15 (concave) and ridges 
(convex) between conduits in backing plate 11). 

As to claim 40, Nagashima discloses the subtractive feature comprises at least 
one concentric indentation (Figure 5B: conduit 15 with ridges between conduit in 
backing plate 11). 

As to claim 45, Nagashima discloses the additive feature comprises at least one 
concentric ridge (Figure 5B: conduit 15 with ridges between conduit in backing plate 
11). 

9. Claims 35-38, 39 and 41-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Demaray in view of Mishima (US 5,338,425). 

As to claim 35, Demaray discloses a sputtering target comprising: 

• An integrated target surface component and core backing component 
comprising a target material (abstract: target and backing monolith); 

• At least one surface area feature that is located on or integrated into the 
core backing component which increases the effective surface area of the 
core backing component (Figure 10C: grooves 108 on back side of 
backing plate 87). 

Demaray discloses various materials the target may be composed of various 
materials (abstract), but is silent as to the target comprising a material gradient. 

Mishima discloses a target and backing plate apparatus (figure 1 : target 1 1 with 
backing layer 12). Mishima also discloses the use a gradient in the composition of the 
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target material in order to improve mechanical strength and improve bonding with the 
backing plate when sputtering silicon (col 3 lines 24-44). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a material gradient, as disclosed by Mishima in the 
sputtering apparatus of Demaray, because the gradient allows for greater strength and 
bonding when using materials such as silicon. 

As to claims 36-38, Demaray discloses the target comprises a transition metal 
such as Ti (abstract: titanium to titanium target and backing). 

As to claim 39, Demaray discloses the surface area feature comprises a concave 
feature, a convex feature, or a combination thereof (Figure 10C: alternating grooves 108 
and ridges [unlabeled] in backing plate 87). 

As to claim 41 , Demaray discloses the concave feature comprises a dimple 
(Figure 10C: alternating grooves 108). 

As to claim 42, Demaray discloses the concave feature comprises a plurality of 
linear channels (Figure 10C: alternating grooves 108). 

As to claim 43, Demaray discloses the convex feature comprises a plurality of 
linear ridges (Figure 10C: alternating grooves 108 and unlabeled ridges). 

As to claim 44, Demaray discloses the convex feature comprises a bump (Figure 
10C: alternating grooves 108 and unlabeled ridges). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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Status information for unpublished applications is available through Private PAIR only. 
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